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(54) TREATMENT OF SUBSTRATE AND DEVICE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To remove offensive odor, 
which is generated from a substrate immediately after the 
treatment of the substrate, to prevent the offensive odor 
from leaking out to the outside by a method wherein when 
the substrate is taken out from a load-lock chamber into 
the atmosphere, the air in the load-lock chamber is forcedly 
exhausted while clean gas is sprayed on the surface of the 
substrate. 

SOLUTION: When a substrate 2 subsequent to an ion 
implantation is carried in a load-lock chamber 1 8, a valve 39 
is opened and clean gas 36 is continued to spray on the 
surface of the substrate 2 through a nozzle 54. Therefore, 
the pressure in the chamber 18 gradually rises and soon 
returns to the atmospheric pressure when the return of the 
pressure to the atmospheric pressure is detected, a vacuum 
valve 22 is opened and the substrate 2 is put in a state that 
a carrying-out of it is possible. Even in this state, the spray 
of the gas 36 is not stopped and is continued until the time 
when the substrate 2 is at least taken out in the interior of 
an end station 42. Moreover, a forced exhaust, which is conducted by an exhaust duct 58, is also 
continued all through the time when the valve 22 is opened. Accordingly, offensive odor, which is 
generated from the substrate 2, is blown with the gas 36 in the chamber 1 8 and can be prevented 
from being made to flow and diffused in the station 42. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 



(51)Int.CL 




http://wwl9.ipdl.ncipi.go.jp/PAl/result/detaiymain/wAAAOeaWdYDA409298 1 36P 1 .htm 1 2/3/2004 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
dam a ges caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate art characterized by exhausting compulsorily the clarification gas sprayed on 
this substrate front face through a jet pipe, spraying clarification gas on the surface of a substrate in case 
it takes out in the substrate art which takes out the substrate processed in the processing interior of a 
room in atmospheric air via a load lock chamber before taking out the substrate after said processing 
from a load lock chamber in atmospheric air or. 

[Claim 2] The end station at which it is the processing room which processes a substrate using an ion 
beam or the plasma, and a room by the side of the atmospheric pressure which contains the substrate 
before and behind processing, and an air cleanliness class higher than a general environment is 
maintained, In the substrate processor of a configuration of taking out the substrate which was equipped 
with the load lock chamber prepared respectively through the vacuum valve between said processing 
room and this end station, and was processed in the processing interior of a room to an end station via 
this load lock chamber The nozzle which sprays the clarification gas which is formed in said vacuum 
reserve interior of a room, and returns the vacuum reserve interior of a room concerned to an 
atmospheric pressure condition on the surface of a substrate, Tunnel-like covering with which between 
end stations is connected the surroundings of the vacuum valve by the side of the end station of said load 
lock chamber, and a substrate is taken out through the interior to an end station, The substrate processor 
characterized by having the jet pipe which is connected to this covering and exhausts the interior of the 
covering concerned compulsorily. 

[Claim 3] The end station at which it is the processing room which processes a substrate using an ion 
beam or the plasma, and a room by the side of the atmospheric pressure which contains the substrate 
before and behind processing, and an air cleanliness class higher than a general environment is 
maintained, In the substrate processor of a configuration of taking out the substrate which was equipped 
with the load lock chamber prepared respectively through the vacuum valve between said processing 
room and this end station, and was processed in the processing interior of a room to an end station via 
this load lock chamber Tunnel-like covering with which between end stations is connected the 
surroundings of the vacuum valve by the side of the end station of said load lock chamber, and a 
substrate is taken out through the interior to an end station, The nozzle which sprays clarification gas in 
the substrate conveyance direction from an almost right-angled direction on the front face of the 
substrate which it is prepared [ substrate ] in the side-attachment-wall section or the interior of this 
covering, and has that conveyed, The substrate processor characterized by having the jet pipe which is 
connected to the side-attachment- wall section of the opposite side with said nozzle of this covering, and 
exhausts the interior of the covering concerned compulsorily. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention more specifically removes promptly the nasty smell generated 
from the substrate immediately after processing about the approach and equipment which take out the 
substrate which processed an ion implantation, plasma etching, plasma CVD, etc. in atmospheric air via 
a load lock chamber in the processing interior of a room, and relates to a means to prevent that the nasty 
smell concerned leaks and appears in an operators environment. 
[0002] 

[Description of the Prior Art] The conventional example of this kind of substrate processor is shown in 
drawing 4 and drawing 5 . 

[0003] This substrate processor is an example in the case of an ion doping system (ion implantation 
equipment of a non-mass separation mold), and is equipped with the processing room 4 exhausted by the 
vacuum (for example, 10-5 - 10-7Torr extent) and the ion source 8 attached in it. The holder 6 in this 
processing room 4 can be equipped with substrates (for example, a substrate, a semi-conductor substrate, 
etc. for liquid crystal displays) 2, the ion beam 10 pulled out from the ion source 8 to it can be irradiated, 
and Lynn (P), boron (B), etc. can be injected into a substrate 2. 

[0004] In this example, the conveyance room 12 is connected to the processing room 4 through the 
vacuum valve 20. In this conveyance room 12, the carrier robot 14 which conveys the substrate 2 which 
has the arm 16 and was laid in it between the inside of the processing room 4 and two load lock 
chambers 18 mentioned later is formed. 

[0005] In this example, two load lock chambers 18 adjoin the conveyance room 12 respectively through 
the vacuum valve 21. Between each load lock chamber 18 and the inside of atmospheric air, the vacuum 
valve 22 is formed, respectively. In this example, each vacuum valve 22 is a flap valve, for example, as 
an arrow head B shows in drawing 5 , it is opened and closed. This load lock chamber 18 is a room for 
taking a substrate 2 in and out between them and the inside of atmospheric air, and its throughput 
improves by preparing this without opening the processing room 4 and the conveyance room 12 in 
atmospheric air. 

[0006] Before each load lock chamber 18 opens the vacuum valve 21 and takes a substrate 2 in and out 
between the conveyance rooms 12, evacuation of it is carried out to 10-2 - 10-3Torr extent. Before 
opening the vacuum valve 22 and taking a substrate 2 in and out between the inside of atmospheric air, 
as shown in drawing 5 , clarification gas (for example, nitrogen gas) 36 is introduced from the gas 
installation tubing 38, and it is returned to an atmospheric-pressure condition (this is called a vent). 
[0007] The above room is contained in the cabinet 40 for insurance, protection, etc. 
[0008] The end station 42 adjoins the side which faces the vacuum valve 22 of both the load lock 
chambers 18 through the dashboard 26. Between the surroundings of the vacuum valve 22 of both the 
load lock chambers 18, and an end station 42, it connects with the tunnel-like covering 24, respectively. 
It lets the interior of this covering 24 pass, and a substrate 2 is conveyed between each load lock 
chamber 1 8 and an end station 42. 
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[0009] An end station 42 is a room by the side of the atmospheric pressure which contains the substrate 
2 before and behind processing, and is sealed to some extent by sealing and extent which can more 
specifically prevent from the exterior that dust enters. Furthermore, in order to prevent contamination by 
the dust of a substrate 2 more certainly, the air cleanliness class (for example, about ten class) higher 
than general work environment is maintained. The clean unit 44 including an air filter and a fan is 
usually formed in the head-lining section, and passing the clarification air 46 from there, in order to 
maintain this air cleanliness class is being continued caudad. 

[0010] In the end station 42, the attachment-and-detachment-type cassette 34 which contains two or 
more substrates 2 before and behind processing is formed two in this example. 48 is a door (for 
example, automatic door) for taking this cassette 34 in and out etc. 50 is a stand. Between each cassette 
34 and the load lock chamber 1 8 which counters it, the carrier robot 28 which conveys a substrate 2 
between them and the positioning base 32 is formed, respectively. Each carrier robot 28 has the arm 30 
which lays and conveys a substrate, and can make it make expand and contract it and go up and down in 
the direction of the arbitration within a flat surface. The positioning base 32 is for performing exact 
positioning of a substrate 2. 

[001 1] If the example of overall actuation of the above-mentioned substrate processor is explained, the 
unsettled substrate 2 contained in one cassette (it is [ lower ] for example, in drawing 4 ) 34 will be 
conveyed in the processing room 4 in the path shown by arrow-head a-f in drawing 4 , an ion beam 1 0 
will be irradiated there at the substrate 2 concerned, and an ion implantation will be performed. The 
substrate 2 after an ion implantation is contained in the original cassette 34 in the path shown by arrow- 
head g-k in drawing 4 . However, this actuation is an example and may contain the substrate 2 after 
processing in the cassette 34 different from origin. 

[0012] In addition, in the above-mentioned example, in order to raise a throughput, a load lock chamber 
1 8, a carrier robot 28, and every two cassettes 34 are formed, but if the fall of a throughput is not 
minded, it is good as for every one in them. Moreover, the positioning base 32 may be omitted. 
[0013] 

[Problem(s) to be Solved by the Invention] The substrate 2 immediately after carrying out the ion 
implantation of Lynn, the boron, etc. as mentioned above has released the nasty smell, and the substrate 
2 concerned is contained in a cassette 34, releasing a nasty smell, and it diffuses this nasty smell in an 
end station 42. And a substrate 2 tends to large-area-ize in recent years, and it is in the inclination for the 
amount of the nasty smell which follows and is emitted to also increase. 

[0014] Into drawing 5 , since the end station 42 is not completely sealed as mentioned above, as shown 
in arrow-head E-G, the nasty smell diffused in this end station 42 leaks from the clearance which exists 
in the parts of the wall surface section of an end station 42, or a door 48 to an operator's 52 work 
environment, and comes out of it. And within an end station 42, since the clarification air 46 is 
continuing being caudad passed from the clean unit 44, it promotes exsorption of a nasty smell. 
Moreover, if a door 48 is opened for exchange of a cassette 34 etc., a nasty smell will leak in large 
quantities and will come out also from there. Since such a nasty smell makes an operator 52 produce 
displeasure, it is not desirable. 

[0015] In addition, the nasty smell from the substrate 2 immediately after the above processings is 
generated to some extent also immediately after giving the processings, for example, plasma etching, 
and plasma CVD other than an ion implantation to a substrate 2. 

[0016] Then, this invention sets it as the main purpose to offer the substrate art which can prevent that 
remove promptly the nasty smell generated from the substrate immediately after processing, and the 
nasty smell concerned leaks and appears in an operator's environment, and its equipment. 
[0017] 

[Means for Solving the Problem] The substrate art of this invention is characterized by exhausting 
compulsorily the clarification gas sprayed on this substrate front face through a jet pipe, spraying 
clarification gas on the surface of a substrate, in case it takes out before taking out the substrate after 
said processing from a load lock chamber in atmospheric air or. 

[0018] The nozzle which sprays the clarification gas which the 1st substrate processor concerning this 
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invention is formed in said vacuum reserve interior of a room, and returns the vacuum reserve interior of 
a room concerned to an atmospheric pressure condition on the surface of a substrate, Tunnel-like 
covering with which between end stations is connected the surroundings of the vacuum valve by the side 
of the end station of said load lock chamber, and a substrate is taken out through the interior to an end 
station, It is characterized by having the jet pipe which is connected to this covering and exhausts the 
interior of the covering concerned compulsorily. 

[0019] Tunnel-like covering with which the 2nd substrate processor concerning this invention has 
connected between end stations the surroundings of the vacuum valve by the side of the end station of 
said load lock chamber, and a substrate is taken out through that interior to an end station, The nozzle 
which sprays clarification gas in the substrate conveyance direction from an almost right-angled 
direction on the front face of the substrate which it is prepared [ substrate ] in the side-attachment- wall 
section or the interior of this covering, and has that conveyed, It is characterized by having the jet pipe 
which is connected with said nozzle of this covering at the side-attachment- wall section of the opposite 
side, and exhausts the interior of the covering concerned compulsorily. 

[0020] According to the above-mentioned substrate art, a nasty smell can be made to emit quickly from 
a substrate by spraying clarification gas on the front face of the substrate after processing. The emitted 
nasty smell is compulsorily exhausted through a jet pipe with clarification gas. It is carried out, in case 
this takes out before taking out a substrate from a load lock chamber in atmospheric air or. 
Consequently, it can prevent that remove promptly the nasty smell generated from the substrate 
immediately after processing, and the nasty smell concerned leaks and appears in an operator's 
environment. 

[0021] The above 1st and the 2nd substrate processor fit operation of the above-mentioned substrate art, 

respectively. 

[0022] 

[Embodiment of the Invention] Drawing 1 is drawing of longitudinal section showing partially an 
example of a substrate processor which enforces the substrate art concerning this invention, and is 
equivalent to the A-A cross section in drawin g 4 . Drawing 2 is the cross-sectional view of the 
circumference of the load lock chamber in drawing 1 . The same sign is given to the same as that of 
drawing 4 and the conventional example of drawing 5 , or a corresponding part, and difference with the 
conventional example concerned is mainly explained below. 

[0023] In this example, the nozzle 54 which sprays the clarification gas 36 which returns the inside of 
the load lock chamber 18 concerned to an atmospheric-pressure condition (that is, a vent is carried out) 
on the front face of a substrate 2 was formed in the load lock chamber 1 8 mentioned above, and it has 
connected with the point of the gas installation tubing 38 which mentioned this above. 
[0024] Although clarification gas 36 is nitrogen gas, other inert gas, clarification air, etc. are sufficient 
as it, and, in short, it should just be pure gas. 

[0025] Although a nozzle 54 has one hole 56 which turns clarification gas 36 to the front face of a 
substrate 2, and injects it, what has two or more holes 56 arranged along with the substrate 2 like this 
example is desirable. If it is made such, all over the front face of a substrate, clarification gas 36 can be 
mostly passed in the shape of a laminar flow, and can be blown. 

[0026] Since gas pressure falls and it is hard coming to come out clarification gas 36 so that it separates 
from the connection of the gas installation tubing 38 and an edge is approached within a nozzle 54, like 
the example shown in drawing 2 , it is desirable that an edge makes the pitch between two holes 56 
small, and if it is made such, clarification gas 36 can be sprayed with homogeneity sufficient on the front 
face of a substrate 2. Or the pitch is fixed, size may be enlarged about 56 hole of an edge, and even if 
such, the same effectiveness as the above can be done so. 

[0027] The above-mentioned nozzle 54 and the same nozzle are further turned to the rear face of a 
substrate 2, and are arranged, and you may make it spray clarification gas 36 not only on the front face 
of a substrate 2 but on a rear face. 

[0028] Between the surroundings of the vacuum valve 22 by the side of the end station 42 of a load lock 
chamber 18, and an end station 42, it connects with the covering 24 of the shape of a tunnel mentioned 
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above, it lets the interior pass, and a substrate 2 is taken in and out between a load lock chamber 1 8 and 
an end station 42. This is performed by the carrier robot 28 which mentioned above. 
[0029] Opening 60 is formed in the lower part of this covering 24, and he connects a jet pipe 58 there, 
and is trying to exhaust the interior of covering 24 compulsorily with this jet pipe 58. 
[0030] Furthermore, it is desirable to exhaust compulsorily the clarification gas 36 by which the above- 
mentioned covering 24 formed opening 62 also in the lower part of the part connected to the dashboard 
26, connected the above-mentioned jet pipe 58 also there, and has leaked from the inside of covering 24 
to an end station 42 like this example with a jet pipe 58 very near it. If it is made such, more perfect 
exhaust air of clarification gas 36 including a nasty smell will be attained. 

[003 1] In the example shown in drawing 2 , the ventilating fan 66 is formed in the point in the middle of 
a jet pipe 58, and it is made to carry out forcible exhaust air now. When there is a common jet pipe like 
works, a jet pipe 58 may be directly connected to the common jet pipe, without forming a ventilating fan 
66. Moreover, after forming the adsorbent room 64 in the middle of a jet pipe 58 like the example shown 
in drawing 2 and carrying out [ nasty smell ] adsorption treatment there, exhausting to the exterior is 
desirable. 

[0032] When preparing load lock chamber 18 grade two or more than it to one processing room 4 like 
the substrate processor shown in drawing 4 , the above configurations are adopted about each load lock 
chamber 18. 

[0033] The case where the substrate (ion-implantation back) 2 after processing is taken out from a load 
lock chamber 18 for the example of the substrate processor of this example of operation to an end station 
42 is explained to a subject. 

[0034] If it is carried in in a load lock chamber 18 via the conveyance room 12 from the processing 
(refer to drawing 4 ) room 4 which the substrate 2 after an ion implantation mentioned above, the 
vacuum valve 21 will be closed. In this condition, the vacuum valve 22 by the side of atmospheric 
pressure is closed, and the inside of a load lock chamber 1 8 is in a predetermined vacua. 
[0035] Next, a valve 39 is opened and spraying clarification gas 36 on the front face of a substrate 2 
from a nozzle 54 is continued. A nasty smell can be made to emit promptly from the substrate 2 
immediately after processing by blasting of this clarification gas 36. And it can prevent that dust adheres 
to the front face of a substrate 2 by spraying clarification gas 36 on the front face of a substrate 2. 
[0036] By continuing spraying clarification gas 36, the pressure in a load lock chamber 18 is improved 
gradually, and returns to atmospheric pressure soon. This is detectable with the pressure switch linked to 
a load lock chamber 18. If having returned to atmospheric pressure is detected, the vacuum valve 22 is 
opened and it will be in the condition which can take out a substrate 2. Also in this condition, blasting of 
clarification gas 36 is not stopped, but it is continued until a substrate 2 is taken out into an end station 
42 at least. Moreover, the compulsory exhaust air by the jet pipe 58 is continued until a substrate 2 is 
taken out from from into an end station 42, when the vacuum valve 22 is opened at least. Preferably, 
while the vacuum valve 22 is opened, it continues all the time. 

[0037] And in the condition, with the carrier robot 28 in an end station 42, a substrate 2 is taken out 
from a load lock chamber 1 8, and it is contained in the predetermined location in a cassette 34 (in for 
example, location which existed origin). 

[0038] The nasty smell generated from the substrate 2 immediately after processing is blown by the 
clarification gas 36 sprayed from a nozzle 54 in a load lock chamber 18, and it is compulsorily 
exhausted with a jet pipe 58 via the opening 60 of the lower part of covering 24 so that it may illustrate 
by the arrow head in drawing 1 and drawing 2 with the clarification gas 36 concerned. Since covering 24 
formed opening 62 also in the lower part of the part connected to the dashboard 26 and has connected 
the jet pipe 58 also there in this example even if clarification gas 36 including a nasty smell escapes 
from the inside of covering 24 and flows in an end station 42, the clarification gas 36 concerned can be 
compulsorily exhausted with a jet pipe 58. It can prevent more certainly that the clarification gas 36 
which included the nasty smell according to the above-mentioned operation will carry out inflow 
diffusion of forming this opening 62 and connecting a jet pipe 58 there into an end station 42 if it is 
made such although it is not indispensable. 
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[0039] Since the nasty smell is already removed as mentioned above from the substrate 2 incidentally 
contained in the cassette 34, a nasty smell is hardly generated. 

[0040] Thus, it can prevent that remove promptly the nasty smell generated from the substrate 2 
immediately after processing, and the nasty smell concerned leaks and appears in an operator's 52 
environment. Therefore, an operator's 52 work environment can be made good. 
[0041] And by the same nozzle 54 and the same clarification gas 36, since both blows of the vent of a 
load lock chamber 1 8 and the front face of a substrate 2 can be performed, while structure becomes easy 
that much, control also becomes easy, and there are also few amounts of the clarification gas 36 to be 
used, and they can be managed with this example. 

[0042] In addition, when performing ejection of the substrate 2 after the processing to an end station 42 
from a load lock chamber 18a short period, it may always be made to perform the above exhaust air by 
the jet pipe 58. 

[0043] next, like [ when other examples are explained ] the example which shows the above nozzles 54 
to drawing 3 instead of preparing in a load lock chamber 18 Forming opening 68 in the side-attachment- 
wall section which prepares in the flank in covering 24, and counters it, connecting a jet pipe 58 there, 
and spraying clarification gas 37 on the front face of a substrate 2 from the conveyance direction C of a 
substrate, and an almost right-angled direction You may make it exhaust the inside of this covering 24 
compulsorily from that opposite side. In that case, the vent in a load lock chamber 18 should just only 
introduce clarification gas 36 from the gas installation tubing 38. 

[0044] Although as of the same kind the thing of clarification gas 37 as said clarification gas 36 is 
simple and is desirable, the thing of another kind is sufficient as it. Blasting of this clarification gas 37 
and exhaust air are performed in case the substrate 2 after processing is taken out through the inside of 
covering 24 to an end station 42. 

[0045] About arrangement of the hole 56 of the nozzle 54 in this case, it is the same as that of the above. 
Moreover, instead of forming a nozzle 54 in covering 24, the hole equivalent to the hole 56 of this 
nozzle 54 is established in the side-attachment- wall section of covering 24, and it is good for it also 
considering it as a nozzle. 

[0046] Also in this example, by blasting of clarification gas 37, while being able to make a nasty smell 
emit quickly from the substrate 2 immediately after processing, clarification gas 37 including a nasty 
smell can be compulsorily discharged through a jet pipe 58. And since blasting of the clarification gas 
37 in the conveyance direction C of a substrate 2 and an almost right-angled direction and exhaust air 
are performed, it can prevent well that clarification gas 37 including a nasty smell begins to leak to an 
end station 42 side. Consequently, it can prevent that remove promptly the nasty smell generated from 
the substrate 2 immediately after processing, and the nasty smell concerned leaks and appears in an 
operator's environment. Furthermore, since the front face of a substrate 2 is blown by clarification gas 
37, the effectiveness of preventing dust adhering to the front face of a substrate 2 is also acquired. 
[0047] In addition, in any [ of the two above-mentioned examples ] case, covering 24 makes it the 
magnitude which can contain a substrate 2 at least there, that interior is made into a deordorization 
room, and you may make it make the substrate 2 taken out from the load lock chamber 1 8 stay at this 
deordorization room for a while. If it is made such, the nasty smell generated from a substrate 2 can be 
removed more completely. 
[0048] 

[Effect of the Invention] Since this invention is constituted as above-mentioned, it does the following 
effectiveness so. 

[0049] Since the substrate which could be made to emit a nasty smell quickly and was emitted from the 
substrate by spraying clarification gas on the front face of the substrate after processing is compulsorily 
exhausted through a jet pipe with clarification gas according to the substrate art according to claim 1, it 
can prevent that remove promptly the nasty smell generated from the substrate immediately after 
processing, and the nasty smell concerned leaks and appears in an operator's environment. 
[0050] And since clarification gas is sprayed on the surface of a substrate, it can prevent that dust 
adheres on the surface of a substrate. 
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[0051] While according to the substrate processor according to claim 2 being able to spray clarification 
gas on the front face of the substrate after processing and being able to make a nasty smell emit quickly 
from a substrate in the vacuum reserve interior of a room Since clarification gas including the emitted 
nasty smell can be compulsorily exhausted through the jet pipe connected to tunnel-like covering, it can 
prevent that remove promptly the nasty smell generated from the substrate immediately after processing, 
and the nasty smell concerned leaks and appears in an operator's environment. 
[0052] And since clarification gas is sprayed on the surface of a substrate, it can prevent that dust 
adheres on the surface of a substrate. 

[0053] Furthermore, since both blows of the vent of a load lock chamber and the front face of a substrate 
can be performed, while structure becomes easy that much, control also becomes easy, and there are also 
few amounts of the clarification gas to be used and they can be managed with the same nozzle and 
clarification gas. 

[0054] While according to the substrate processor according to claim 3 being able to spray clarification 
gas on the front face of the substrate after processing and being able to make a nasty smell emit quickly 
from a substrate in tunnel-like covering, clarification gas including a nasty smell can be compulsorily 
discharged through a jet pipe. And since blasting of the clarification gas in the conveyance direction of a 
substrate and an almost right-angled direction and exhaust air are performed, it can prevent well that 
clarification gas including a nasty smell begins to leak to an end station side. Consequently, it can 
prevent that remove promptly the nasty smell generated from the substrate immediately after processing, 
and the nasty smell concerned leaks and appears in an operator's environment. 
[0055] And since clarification gas is sprayed on the surface of a substrate, it can prevent that dust 
adheres on the surface of a substrate. 

[Translation done.] 
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[Drawing 2] 
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[Drawing 5] 
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(57) [K«b] 

2 4fc, SR*/<-2 4©rtS8r3HW«)l:Sfftt 
V 5 8 £»«ELfc 0 
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24:*K- 
36:5if J^tf* 
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[»*« 1 1 mmm^x^mvtzmm^n^m^ 

**«fcJxS3i^K^y— S/a^i:, SMEWS* 
^^.^ K^-r — >-3 .#9 £B£*b£ 

*«m«^»a-e*o-c— «osi*J:9 twv^ y-> 

^.V K^r— *>3 > tCDfm^M^^tti^ri^VXn 
S::^fISS:&SUxy K^7->a :x^&9 

^x— ->3 SS9 I±i£ft3 b^^y^(0^y<—t, r 
(7) # cDfUHgR * ^ fe V > T -t w £Jf& 

[xnompttKn] 

[0 0 0 1 ] 

[0 0 0 2] 50 
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[0 0 0 3] KOSStolgftt, -r^^K-b o >-^si 

9. X£ («X.ff 1 0~ 5 ~1 0- 7 To r r^*) 

U *nK>f*^«8^fe5l#lHb*:-Y ^tf— J* 1 0 
SrflMtLT. iifi2C«itfyy (P) **** (B) 

[0 0 0 4] mmM4\Z\^ n<0«-ett. Kffi#2 0Sr 
^LT, ift&Kl 2***1***1/0* ft. 2 
rtJ-tt, T-A 1 6 £^LTlvr-t*b£tt1ILfcS«2 

[0 0 0 5] 8&i£^l 2Kfct, H£#2 1 ***l?ifcit 

So *XSfiai 8 i*«*i^lBKtt*S#2 2^5 
^ft^ftNttb^l/O^o #K3£#2 2tt, l(7)«T1i 

[000 6] #JC£7tt& 1 8 tt, 2 1 SrBBV^C 

ttsii 2 t^w-c36S2S:ajbAjx"ra#t^, 

1 0" l ~l 0" 3 To r rgSi:a»^^o J(ffi# 

2 2&m^X*^k<DKX&&2&mV7<ti1-Z>tt!\z 

[0 0 0 7] £JLL<G>gBgE:> 3t^u »flMPOfc*K*^r 

[0 0 0 8] WKffi^ffll* 1 8 (OM^ 2 2 fcffi-J- Sfflfl 
\at, j±W^2 6 $:iMT, xyK^r— >3^4 2^ 
«»Sntl>8 0 PJC^ffllS 1 8 ^Hffi# 2 2 OH 9 

-2 4-e*ix€ f ix»«S*tTV^5. r(7)^/<-2 4<Drt 
§(5^iibT, 1 8 i xy K^T-i^ a y 4 

[0 0 0 9] xyK^7-^>3>4 2ii ^SStj^co^ 
*R2*JRiWUT*3<*:58;ffiiB!lOffla-CfcoT, fo^gS 
ffiH, i 9**W«-tt^§B^bB^A9iitfOS:Rlh 

HH^J: 9 fc* >-* (Wttf^J^iOl*) 
tt, ^T^^yi-^ir^r >^r^tf^ y— >^3-=y h4 4 
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3 

[0 0 1 0J K^ir — "> a ^4 2F*9l;if4, ^Sfl^ 

WW-ett-oIStt^nT^-So 4814, CCDtf-fc-;/ h 3 
4<D&,L?\h, : kfi?m<Dtcib(Dm (#l;LI4*g»jP) T-fe 
-5 0 5 OI4lg-&-efo5. #*-fe-y h 3 4 

3 2 t (0lHJ-e*K 2 Sr«B^i-5«Rj||n # -> h 2 8 tfS^ft 
■filKftfetL-CV^. *»2&nj|?y h 2 814, 
gL-caKSI-rST— A3 O^LT^ 1 ?, ^rttSr^ffifi 

3. 3 2 14, ^2©IE»*ffi«*«>«:fT3 

[001 1 ] ■±Ea*R»a»««J^#65'5tibf^W«!IS:K 
W-tZk. —Jj<0 (fiajxf4El4 4 3 T-T{PJ«0) *ty 
4rtJCJ|X^$ttTV^fc**a.SWS«2Sr, H4l"te^cBl 
a ~ f T"*i-gSST-«iS^4 rtlrfl&gU ^it^SS 
«2lr-T^-^tf— A 1 OSrfiPJtLT-f^aASr*? 7. 

!6T5c«?*"ty h 3 4 rttcHxtt-f-S, {iLirottf^B:— 
09t?fe 9 , MlfroSfi 2 5r7£t (4J?iJO*-fe h 3 4 F*9 

[0 0 12] ±ffi0H-ett^^— ^"y h-SriiifcSfc 

SbK, K^fflS 1 8, Mxkart-y h 2 8 *3 J: ir y 
h 3 4Sr-oTofS;(fCV^^, :/y KcD{g:T5r 

[0013] 

[*M*s#WtUJ:5i:i-5aUB] ±iE<£>4 ? K bT y > 

<ymm>-f *>'&A£titcw.'&<Dmm 2 i4^#i£#t 

rtiwltX^fl^n, r<0^Al4^> KJ^T 1 — ->3 >4 2F*91C 

[0014] j-v — v-3 ^4 2l4*ilx!!bfc4: 5(w 
^^}wi4?g^$tv-cv^<cv>co-c\ :©xy K^x— 3 

^4 2(*){;:i£lfcbfc#yif4, 0 5tp{w«»J^l4^E~G 
t'*i-4 5 lyK^f— >a^4 2ff3iIS^l4 

ixtfcSS, LWi^K^f- ->3 V4 2rt"Ct4, *y — 

h 3 4(D&t&i$<Ditlt>\Z.W4 8 £Hf!< -ZZfrb^ 

K^tfc^££b£-t»:5<0-e$f£b< ft</\, 
[0 0 15] ft*3, ±E<0£5fc*iaB:«0>aE«2a»& 

X-7X y^^^^fy X-v C V D 5rJtfi LfciSmt- 
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[0 0 16] ^rT-r<D3PJll4, #yiB:&0>£4g;J»b3g 

mm^mn m s o & m± -r 5 r <t a* -e # 5 s**&a#ifc 

[0 0 17] 

14, iwiEtea««>»Kfcjt^flis*»e>*ft i *'fcisi 0 tu 
s» 

[0018] r (D&mz&zns 1 w*«^s^b»4, «r 

fEX^fi^ft KIR tt £>*vO ^i^XSffirt 
/wi:, MIEK^ffi^cooi>K^^— >3><RU<oS^# 
p^§B Sril b T S^ 5 ^- > x - -> s S 9 ttj $ H S 
K*/<-«)rtaJS:Sa*JWlc»ft-*-SS|t«;^^ Kir^lix 
[0019] ro^9j(c«^^2 w*ts«is^gi4, Kr 

b-C*®^^^ K^^— ->a is^^lK) tB^ttS h^^yu 

30 £<f;i3- irSr^mt-t-So 

[002 0] ±f5S«^S*jfelr4Ht4, 
rot IC^^^ 5:^^#lt 5 i t ia c StS^b 

14, hSriSL-C»#J«Jtw#«;* 
^^|#<DiS«jrJinai-5<oSr6Sit-f 5 5 0 

[0021] ±ismi*3«fcu ; m2wat5*!ia^@{4, 
[0022] 

05EIT-$>9, El4 4 J WA-AWrffit-*B^-t _ 5. El 2 14, 
mi +<OK^ffl^Jlf ^WffiEI-C&Sc El 4*54U ? 
El 5 t |B]-*fcttt!S-raffi#fcttin-W#«: 

# l , ic *j v ^ (4 m tim*w t <ote&& * ± »r m w 
-rs„ 

[0 0 2 3] w(7>^Sfe0iJi-*3V^-C(4, SftieLfcS^ii 
50 Si 8rtl=, a»»ffl^ffliSl 8rtSr*«tffi*UBt-S?i- 
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[0024] 3 6 «: % «*.tfsn*^-eas>* 

[0 0 2 5] / Xyu 5 4 tt, 3 6 4r»« 2 CO* 

[0 0 2 6] yX;i^5 4rtm ^fAf 3 8^ 
*3 6^ffitr< <4SOt, H2K*i-*lll«©J:5 

tt. tfy^-Sr— JEteLTist^T, ffi&B^?t 5 6 fSiflM 
X£r*£< LttK, *<D£ 5\zl,Xh±fttmmcD 20 

[0 0 2 7] _hlS/X^5 4 £ / XyU&JE^&K 

2tf>Xffifc:iRltt-CEtIU »tR2^*ffi*:im<*i 

[0 0 2 8] X^HI^l 8<D*->- Y^ — i/B^A 2 

[0 0 2 9] r.©*^— 2 4^>TaB»wR!aSB6 OSrH 

5 8l:iot*/<-2 4^rtSfSS:5ftS!l«)«^«i-5± 5 

[0 0 3 0] JEl-c*>Xifc«G>J: 5Jw> ±1B#'*— 2 4 
tfStt«JIE2 6»r«jttSnfc«^T*B»2:tH!P»6 2£ 

2 4rt^«b^^ K^f-^ 3 y4 2Hihttfci([^ 

(rtntf, SJlSr^irfS^tf* 3 6 a> J: 0 
[0031] Hi 2 lr^-rHJ6#dT*te, W^Lff* h 5 8 CO 

mv>»9t4r* h&*>zm&\±s #*77^6 6«rRtt1" 

\z$my? h 5 8 &mmz<D&m<Dm%i,y? m^bmjkl 

*S«oi5fc»»W*6 4SrK»t"C, ^:tSI^Kt 
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[0 0 3 2] H4t»LfcSS»l*i^J: 5fc— o<D 
±R*4S*&M:, #X*FHM&1 8fcolvtr±«Etf>£5 

[oo3 3] ^^itikM^aKA9saonf^M<r. * 

So 

[0 0 3 4] *^SAa^*«2*sW5EUfc (04# 
KU «ta*4^5 5 »aiSi 2SrgftfCS2fill 8 

-?J4, *«tEE«^>[S#2 2ttBCb*fC*5 9, Hffl^ 
{i^l 8rtf*Wft©Jl3fi*»fc*S. 
[0 0 3 5] #3 9S:BflV*T\ /XyU5 4^bS 

^3 6W!**#m:J:o"C, te3Sitt«0»R2^b* 

*3 6 SrSffi2(D«S«-e*:##Jt^r tiaot, s& 

[0 0 3 6] 3 6«:!fc##ttW4S-fc»-J:o 

t, XSHtl 8rt©BEA*s**te±36«9, 

&#*3 6©!fc#tttttt4ufc*i\ ^*<tfc*«2*s 

*5< 0 h 5 8^i*aailttft»«;Sr, '> 

*< £ tR$#2 2*SH^nfct#^5>*S2*S3i^K 

^^-^3^4 2rt^a9Uj*n**t?ttj*ttT33<. 

#*L< 14, J5£#2 2^^^^TV^^^I4i x o<^^^1• 
T*5< c 

[0 0 3 7] ^\^X^t(DytmX\ xyK^f-i/ay4 
2rtO«aiB*y h2 8HioTS^fMl 8^bS 
«28r»9tHU ^ErixSr^-fey h 3 4 rtOSffffflHtfc 

[0 0 3 8] «iaiI"aw»S2^fc**i-5**tt, x 

i*^3 6»Cio-CXD — Six. S»^3 6^ 

{w, Hl*5J:tJ s BB2^^HiT?«*'f5J:5K, 

2 4<7?TSB^BBngB6 0S:g*L"CS^^ h 5 8\z£ 

6^^7^<— 2 4rtSrfeftT^V K^^ — i> a V4 2 rtt^ 
gfcAUfcirLTt. r ^X*l«"ett*^- 2 4 a*ttffl* 

z\zi>#iK.y* hs 8&mwtvxy,^z><DX\ mtmwx 

^3 6&%my* h5 8fcJ:o-CSWB»fc*ft1-fiCi: 
*«-C#S. w^MP»6 2*:R»tT*^K#«# f ^ h5 
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* 3 6tf^> K*x— is a >4 2 F*9K:BftAt£1iH~3 

<t (3 fiisntcKit-r ^ r i *5t-$ So 

[0 0 3 9] # -fe •> h 3 4 F*9lwlRiW$ixfc^ 

[0 0 4 0] r<7)J; 5tr Lt, te3SiS^«3SIR2*>P>« 

#*. 10 
[0 04 1] L^twW^lffK-tt, PIC/Xyl-5 4*5 

[0042] &*5, ISfiii s^b^^ K^t"— •> 

a>4 2~Wto3&0£«2OT&i?fflL&M^JS$T-fT 
5 Wit.?? t-5 8Ci6±EOJ:5 4ftftl4# 

[0 0 4 3] atir, «&«3|61fc«SrKW-r5i, JilEwJ: 20 

H 3 lc^i-^JS0i)co i: 2 4 rtwWSBK 

*»o-tix^lRl-f 5fll»»»-BflPSB6 8*fB!»tr 
b 5 *K«>»ai#Gl C i: fi 

^cSS»5i;«)*^-2 4rt&33UW#)U: 

rtW^Mi, SMitf^'gA^S 8jJ>b»##* 3 6 &• 

[0044] flljf-^^ 3 7 I*. iuf2fiSf##* 36t Pill 30 

3 7<DP*#ttit:fc±u ; #Mai^ *&8««>«S 2 

i*t)/<—2 4 rtSriibToiv K^f->3i'4 2— SSffi 
[0 0 4 5] i(7?^-&(7?/ X/i-5 4C05^5 6 Wiaei-o 
5 4 SrKJtS-R*? •).»::, *^<— 2 4 W«gBtr v ~co/ 

[o o 4 6] z<DmMm<Dm&i>. mfttf* 3 7W5*;# 40 
ttttirio-c, *Q ! aB:^oSffi2d='f>s*s-ji<^m$ 

h5 8SriabT»*Jfi&fct*ffl-*-*£i:ri*-C# 
3. L^t, £«2W&j&£faCifiJ3Tj££/j;;frfi-?W 
Jffr#;*3 7<onfc#ttlt*5j;Ul£M£ : f7?<73T% 
#tfi*##*3 7^xyK^f->3y4 2 (Rd^f ixHJ 
1-<0&5£<lfc.lti-5 5. ^W^*, tolK 
^<rcS«2a>bf§£i-5S:££j£^JWc:&!3&V'>-<\ S 
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4X5. 

[0 04 7] fc*S. ±E-o©SE««03^i"n«5*& 
*5< r i ^-rortgUSrUi^i: 

[0 0 4 8] 

[0 0 4 9] tt#«irctt©*K«a#«fcfcJ:fttf, to 
S^wS«W*Slcff#^^. #»t 5 r £ K J; o 

[0050] Vfrh. mfo<r>%m\z.%t'&-tfx*:*k%ttrt 
[0051] »*S2ia*<D*«*aaK«»wj:ntf, X 

£#K, »liJSJxfc**Sr^^*i«f^^S:, h>^^ 

[0 0 5 2] L*>t> a&K©*ffifc:i*i*#*«:?*:#W»* 
[0 0 5 3] HIC. PlCyX^iVSi^^f, 

[0 0 54] W*«3IE*o36«*aa*«»wJ:ix»f v h 

^•Wig*, toSiSmwa«^?5^-t--5S#?r3S J ?'^^ 
[0 0 5 5] *««*ffifc»i*#* 
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-SWT-. mfo<Dmmzmi&fcttmir5><D$;p5±-tz>zb 

[El 1 J CO*W»r«53S««aa*ftSriaiSi-53£«*a 
fl*tt#Wte*-t"«J»ffiBT?*> 9 , El 4 <pw 
A-AlffSlSfBSi-S. 

[1212) Blf«>X^71lttn9«>«NfriEB-CA)«. 
[El 3] «BJWtt«?*lfe«SrS%-t«WrffiH-e*>5. 
[El 4 1 f6*«>a&K*HSKfi<E>— 09$rjjW-«lB&¥ME|-e 

[El 5 1 H4«f«3«lA-AI=«5ia:*:«WfffiB|-C*>*. 
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